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Abstract: Residents in private old age homes (POAHs) usually adopt a sedentary lifestyle, making them prone
to physical deconditioning. This study examined the effects of a short-term mobility exercise programme on
the balance and mobility of elderly residents residing in POAHs in Hong Kong.  Subjects recruited from three
POAHs were matched in demographic characteristics and ambulatory status before assigning them to either
a mobility exercise (M) programme or control (C) programme of general exercise.  Both programmes consisted
of 18 sessions that were conducted three times a week over two months.  The subjects' mobility and balance
performance before, mid-term, at completion of the programmes and three months afterward was evaluated
using the 4-metre walk (4MW) test, timed up-and-go (TUG) test and the Berg Balance Scale (BBS). Ten and
eight subjects completed the M and C programmes, respectively. The M group did not demonstrate improvement
in 4MW, TUG or BBS score at completion of the programme. At 3 months after the programme, only the C
group experienced a significant decrease in BBS score (p = 0.02). The short M programme did not significantly
improve the mobility and balance performance of elderly residents of POAHs, but the performance appeared
to be maintained for three months after the programme stopped. Randomized studies on longer programmes
with revised protocols are recommended.
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Introduction
In 2001, Hong Kong had a population of 6.7 million,
with 11.2% of the people older than 65 years [1]. There
were about 572 private old age homes (POAHs) in Hong
Kong, with a total of 28,000 residents [2]. A recent
report revealed that most of the residents belonged to
the frail elderly group [2]. Chronic medical illnesses
were common in this group and 50%–70% of these
older residents were dependent in mobility and basic
Research Report
activities of daily living [2]. More than 50% of the
residents in POAHs were reported to have at least one
admission to the accident and emergency department of
hospitals for medical reasons [2]. The sedentary lifestyle
of these residents might intensify the general physical
deconditioning, further reduce their balance and mobil-
ity and subsequently increase their risk of falls and fall-
related injuries [3, 4]. Although some POAHs possess
simple exercise equipment and may have scheduled
exercise sessions for their residents, such exercise pro-
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grammes are usually designed and conducted by health
care workers who are not specialists in exercise prescrip-
tion and conduction. These programmes are mainly for
recreational purposes and are performed in the sitting
position. It is, therefore, doubtful if such programmes
would provide favourable effects on the mobility and
balance of these elderly residents.
Recent studies support the use of well-structured
therapeutic exercises for balance and mobility enhance-
ment as fall reduction measures for community-dwell-
ing older people [4, 5]. An exercise programme focusing
on lower limb flexibility and strengthening, balance
training and walking for institutionalized older people
conducted three times a week for 4 months showed
beneficial effects on strength and balance [6]. Other
studies on similar exercise programmes practised twice
a week or daily for 10 weeks to 3 months demonstrated
improvement in balance or reduction in fall incidence in
community-dwelling older people [7, 8]. Another study
of a 6-week programme was not proven to have benefits
on the mobility performance of people in the commu-
nity with fall history [3]. The use of unvalidated out-
come measurements might have accounted for difficulty
in detecting the programme effects.
In view of the increasing trend of older people resid-
ing in POAHs, there is a need to clarify the benefits of
exercise programmes on mobility and balance of this
target group. It is particularly important to examine the
short-term exercise effects, because it might facilitate
the formulation of optimal exercise programmes for
improving residents’ mobility and balance. The present
pilot study aimed to determine the effect of a 2-month
exercise programme on balance and mobility of older
residents of POAHs in Hong Kong. A follow-up re-
assessment of balance and mobility was conducted at 3
months after cessation of the programmes in order to
evaluate possible changes.
Methods
Subjects and design
Residents of three POAHs in the East Hong Kong Island
District were included if they were able to understand
and follow verbal instructions, ambulate independently
with or without walking aids and tolerate standing and
walking for at least 5 minutes. Subjects were excluded if
they had acute musculoskeletal pain, neurological signs
and symptoms not under the control of medication,
unstable medical conditions, complained of dizziness or
blurred vision leading to difficulty in walking, or had
medical conditions that were contraindications to physi-
cal activities. All subjects gave verbal informed consent
before participating in the assessment and exercise pro-
grammes of this study. The subjects’ age, gender, medical
history, ambulatory status and length of residence in the
POAH were recorded. Their mental status was evaluated
using the Modified Abbreviated Mental Test (AMT) [9].
The subjects recruited were matched according to
their age, sex, ambulatory status, medical history and
length of residence in a POAH by an experienced physi-
otherapist not involved in the exercise programmes.
Subjects of each matched pair were randomly allocated
either to the  mobility exercise programme (M) or the
control programme (C) by drawing of lots.
Exercise programmes
The two exercise programmes consisted of 18 sessions
over the course of 2 months conducted in the POAH.
Subjects of both groups usually had to attend three
exercise sessions per week, and a few subjects attended
once or twice in a week due to other commitments. Each
exercise session lasted 45 minutes. The exercise pro-
grammes were conducted by a registered physiothera-
pist or two student physiotherapists trained to conduct
the programmes. The content of the M and C pro-
grammes is listed in Table 1.
The M programme was specifically designed for lower
limb strengthening and balance training. The exercise
components were designed based on the overloading
principle for strengthening, as well as specificity for
challenging balance in upright position [10]. These ex-
ercises involved a small amount of set-up and space.
Progression to more advanced exercises was made at the
10th session.
The C programme consisted of general light exercises
performed while sitting without progression.
Outcome measurements
Outcome measurements to document mobility and bal-
ance performance of the subjects were the 4-metre walk
(4MW) test [11], timed up-and-go (TUG) test [12] and
the Berg Balance Scale (BBS) [13]. The three outcome
measurements were evaluated in the subjects’ place of
residence. The 4MW was chosen because the 4-metre
path required for this test was feasible to setup in the
confined area of the POAH. The validity and reliability of
the 4MW test in detecting differences of mobility per-
formance across a broad spectrum of older people in the
community were good [11, 14]. In this test, subjects
were instructed to start walking at their usual pace 1
meter before the starting line towards the finishing line
4 metres distant. The rater timed the walk with a stop-
watch from the instant the subjects walked pass the
starting line to the instant they walked pass the finish
line. The TUG test measured the time taken by a subject
to lean forward from the back support of a chair, stand
up, walk a distance of 3 metres, turn around, walk back
to the chair and sit down with or without mobility aids
[12]. TUG has proven high validity for assessing mobility
[15]. The BBS was a 14-item scale for balance assess-
ment with a full score of 56 [13]. The items were tasks of
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various degrees of difficulty including maintenance of
stance and change of positions. The BBS has excellent
reliability [13] and validity for testing balance [16].
In order to meet the schedule and manpower re-
sources for the study, six raters were involved in assess-
ing the subjects’ balance and mobility performances.
They were blinded to the allocation of subjects to the
exercise programmes. Before the study protocol started,
intra- and inter-rater reliabilities of the 4MW and TUG
tests were established from tests on a convenience sam-
ple of 22 healthy adults recruited from the Hong Kong
Polytechnic University.
For both the TUG and 4MW tests, subjects were given
a standard instruction to perform the procedure. One
practice trial was given prior to the actual measurement;
there were three consecutive measurements for  the
TUG test and one for the 4MW test. All subjects had
balance and mobility assessments in two sessions 1 to 2
weeks apart before the programmes started in order to
determine the repeatability of their performance. The
second pre-programme assessment was conducted 3 to
5 days before the beginning of the programmes. The
subjects’ mobility and balance were reassessed at 3 to 4
weeks after the start of the programmes (interim
assessment), within 1 week after the programmes were
completed (end-programme assessment) and at 3 months
after the programmes ended (follow-up assessment).
Statistical analysis
SPSS (Statistical Package for the Social Sciences) version
10.0 was used for analysis. Intra-class correlation (ICC)
was used to evaluate the inter- and intra-rater reliabilities
amongst the six raters. Differences between the M and
C group for the dependent variables (4MW, TUG, and
BBS) and the covariates (age, gender, length of residence,
ambulatory status, modified AMT scores) were tested
using the Mann Whitney U test. The change in mobility
and balance performance within the group was tested
using the Wilcoxon Signed Rank Test. The level of
significance was set at p < 0.05.
Results
The intra- and inter-rater reliabilities of 4MW test were
high (ICC (3,1) = 0.81 to 0.93 and ICC (2,1) = 0.99,
respectively); similar results were obtained for the TUG
test (ICC (3,1) = 0.85 to 0.98 and ICC (2,1) = 0.98,
respectively).
Thirty-one subjects in the three POAHs consented to
participate in the exercise programmes. Thirteen sub-
jects dropped out during the exercise period because of
lack of interest, medical problems or personal reasons.
Eighteen subjects completed the exercise programmes
within the scheduled 2-month period, 10 in the M group
and eight in the C group. They had one or more comorbid
diseases when recruited (Table 2). Their demographic
characteristics, as well as pre-programme mobility and
balance performance are summarized in Table 3. The
two groups were similar before the exercise programmes
started. Repeatability of the two assessments on the 18
subjects before the exercise programmes began was
proven (Wilcoxon signed-rank test: p = 0.08, 0.20, 0.57
for the 4MW, TUG and BBS, respectively). The mean
exercise sessions attended by both groups were similar
(Table 3). At the follow-up assessment, two subjects, one
Table 1. Content of the mobility and control exercise programmes
Mobility exercise programme Control exercise programme
Warm-up exercises (duration 5–10 minutes, 10 repetitions each region)
1) Sitting; general mobilization to the neck, trunk, shoulders, elbows, hips and knees
2) Sitting; self-stretching of shoulder posterior capsule and hamstrings
M programme (30 minutes)
1) Sitting; stretching exercise for the back, shoulders
and elbows, hips and knees
2) Sitting; knee extensors strengthening exercise
3) Standing; strengthening exercises for hip abductors
and hip extensors
Note: for (2) and (3), 10 repetitions maximum (RM)
3 sets for each muscle group; Progression*: add 1
lb to 10 RM
4) Standing; balance exercises (stepping alternate feet
on and off a stool of 6 inch high)
Note: Progression*: cross steps over the stool
C programme (30 minutes)
1) Sitting; general free active mobilization exercises for
trunk, shoulders, elbows, hips and knees
2) Sitting; non-progressive strengthening exercises (for
shoulders and elbows only) with sandbags
Note: No progression
Cool-down exercises (5–10 minutes). Same as warm-up exercises
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from each of the M and C groups, were absent due to
physical illness.
Exercise programme effects
For both groups, the 4MW and TUG tests did not change
from their baseline at the interim and end-programme
assessments (p = 0.13 to 0.67 for group C, and p = 0.96
to 0.65 for group M). There was no difference in the
performance between the two groups (p = 0.53 for 4MW
test, p = 0.96 for the TUG test). Only the C group
demonstrated significant improvement in BBS at the
end of the programme (Table 4).
Performances of the 4MW and TUG tests of both
groups did not change significantly 3 months after the
programme end (Table 4). However, group C had signifi-
cant decrease in BBS at the follow-up assessment when
compared to that at the end of the programme (p = 0.02
after the Bonferroni method of adjustment for multiple
comparisons).
Discussion
This was the first pilot study on the effects of short-term
mobility exercises on residents of POAHs. The use of
validated measurement tools on mobility and balance
allowed a clearer interpretation of the results.
Improvement in balance and mobility was not de-
tected at the interim assessment conducted at 3 to 4
weeks after the M and C programmes commenced. With
the small number of exercise sessions (eight to 11)
attended by subjects of both groups M and C before this
assessment, desirable exercise effects on the outcomes
were not expected [3, 10]. On the other hand, the
improvement in BBS score of group C after the pro-
gramme of general non-specific exercise was unexpected.
None of the exercise components involved standing
postures. The reason for this response in group C war-
rants further study.
The mobility exercise programme for group M did
Table 3. Summary of characteristics of subjects between groups (mean ± SD) using Mann-Whitney U Test
Mobility exercise group Control exercise group p value
(N = 10) (N = 8)
Age (years) 79.10 ± 8.41 81.00 ± 7.45 0.79
Length of residence (months) 17.95 ± 12.58 14.13 ± 7.18 0.53
Abbreviated Mental Test scores 6.50 ± 2.07 6.00 ± 2.56 0.86
Sex (male:female) 3:7 1:7 0.57
Independent ambulation unaided (%) 70 75 0.90
Pre-programme 4MW (seconds) 5.98 ± 2.83 5.83 ± 2.42 1.00
Pre-programme TUG (seconds) 16.47 ± 7.63 15.67 ± 4.40 0.79
Pre-programme BBS score 50.80 ± 3.29 47.25 ± 5.60 0.14
Number of attendances in
 the programmes 17.20 ± 1.40 18.00 ± 1.07 0.20
Table 2. Medical history of the subjects
Diseases from medical history
Subject of OA of Circulatory Respiratory Neurological Diabetes Dementia/ Others
M/C group knees (HT, CHF, AF)(asthma, COAD) (Parkisonism, stroke) depression
1 C C M
2 M C M
3 C M
4 MC M
5 MC C M M
6 MC C C
7 MC M M
8 M M C
9 M
10 M
M = mobility exercise group; C = control group; OA = osteoarthritis; HT = hypertension; CHF = congestive heart failure; AF = atrial
fibrillation; COAD = chronic obstructive airway disease.
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not produce significant outcome improvements. The
small sample size and large variance in the outcome
variables might have contributed to the non-significant
results. There were three subjects in group M with
baseline TUG results of greater than 20 seconds com-
pared to only one with a similar performance in group C.
These subjects had low mobility [15]. The effect of a
uniform mobility exercise programme on balance for all
participants might be affected by the heterogeneity of
mobility level of the group. People of low mobility might
require exercises different from those with high mobility.
Lazowski and co-workers demonstrated similar exercise
programmes and had positive effects on mobility and
balance of institutionalized older people [6]. Those of
low mobility were trained more intensively on lower
body strength, while those with high mobility practised
walking longer. Future exercise programmes would
need to consider proper loading and the nature of the
exercises for people with different mobility levels.
The present mobility exercise programme involved
strengthening exercises for knee extensors, hip abduc-
tors and extensors, and balance exercises involving
alternate foot stepping on and off and across a step
common to all subjects. A previous study with positive
effects on strength and balance of older people involved
more comprehensive exercises including ankle muscle
strengthening, balance activities such as mini-squatting,
walking and turning around, walking sideways and
tandem stance or walk as well [17]. Proper ankle strat-
egies for balance demand competent strength of ankle
muscles. Addressing muscle strength with closed-chain
dynamic exercise might be needed for desirable effects
on the balance of older people [18]. Future exercise
programmes aiming to improve the mobility of older
residents in POAHs might need to include more high-
level, closed-chain dynamic activities [19].
In addition, the only one and uniform progression,
which involved increasing the weight lifted and walking
across a step in the mobility exercise programme might
not be able to provide the optimal overloading effect for
further improvement in strength and balance in elderly
subjects [20]. We suggest that frequent evaluation of
participants’ strength and balance capacity would allow
tailor-made load progression at appropriate times.
At the follow-up assessments, 3 months after the end
of the exercise programmes, both groups demonstrated
deterioration in BBS score but only that of the C group
was statistically significant. We hypothesize that exer-
cise of any kind, even exercise as non-specific as that of
programme C, might have a prophylactic effect on pre-
venting deterioration of mobility and balance of older
residents in POAHs. Nonetheless, this hypothesis could
only be examined if another control group without
exposure to any exercise programme were included in
the study.
The compliance of subjects to the programmes (a
drop-out rate of 42% in both groups) might have led to
biased results. Methods to motivate the participants
during programmes should be considered in future
studies. In addition, a few subjects had infrequent at-
tendance (once or twice per week) during the
programmes. According to the recommendation of the
American College of Sports Medicine (ACSM) [10],
exercise frequency of 3 days a week is required for
strengthening of muscles. Desirable strengthening ef-
fects were found in older people with this exercise
frequency at 10 weeks to 4 months’ duration [6–8, 21].
From the results of our pilot study, we might suggest that
a programme of longer duration than 2 months, at a
frequency of three sessions per week, might produce
desirable effects on mobility and balance for older resi-
dents in POAHs.
The 4MW test was an instrument feasible to be
conducted in a POAH with a small area. Nonetheless, the
distance covered might be too short for detecting changes
in gait speed of POAH residents. In order to sensitize this
test to reveal balance and mobility ability, subjects might
have to walk at their fastest possible pace.
Table 4. Summary of Wilcoxon signed rank test on within-group changes across time on the performance of the
4-metre walk test, timed up-and-go test and Berg balance scale (mean ± SD)
4-metre walk test (sec) Timed up-and-go test (sec) Berg balance score
Assessment M C M C M C
   Pre-programme 5.98 ± 2.83 5.83 ± 2.42 16.47 ± 7.63 15.67 ± 4.40 50.80 ± 3.29 47.25 ± 5.60
   Mid-programme 6.01 ± 2.63 5.89 ± 1.76 16.31 ± 6.63 15.70 ± 5.05 50.00 ± 2.98 50.38 ± 4.03
   End programme 5.68 ± 1.75 6.55 ± 2.60 16.42 ± 6.09 16.01 ± 6.05 49.80 ± 4.21 51.63 ± 3.89
   3-month FU 6.96 ± 4.01 6.75 ± 2.86 19.70 ±10.56 17.34 ± 5.78 48.33 ± 5.00 44.57 ± 8.77
Within-group comparison p value of Wilcoxon signed ranks test
   Pre- vs end-programme 0.65 0.26 0.58 0.67 1.00 0.02*
   End-programme vs FU 0.52 0.89 0.07 0.40 0.05 0.02*
M = mobility exercise group; C = control group; FU = follow-up. *p ≤ 0.025 after adjustment of two within-group comparisons using the Bonferroni
method.
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Given our limitation of resources, the conductors of
the exercises in our study were aware of the study
protocols. Thus, there was a possibility of bias in motiva-
tion or specific advice that was given to the participants
during the exercise sessions. In future studies, the con-
ductors should be blind to the study protocol.
Conclusion
The present 18-session mobility exercise programme did
not improve the mobility and balance of the older
residents in POAHs in our study. The nature of exercises
for residents of different mobility levels and the duration
of the present programme might need revision in order
to achieve the desired effects on mobility and balance
performance. The possible prophylactic effect of a mobil-
ity exercise programme on mobility and balance of
POAH residents warrants further randomized, control-
led studies.
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